Introduction
Haemolytic anaemia after cardiac surgery occurs in up to 100,, of cases.' It is caused by mechanical fragmentation of erythrocytes in association with the malfunction of prosthetic heart valves or with persistent bare areas of synthetic graft material. Occasionally valve dysfunction or bare-area lesions are not present,2 and a positive direct reaction to antihuman globulin (AHG) develops. The following case helps to explain the pathogenesis of this syndrome.
Case report
A 43-year-old woman gave a history of acute rheumatic fever at 10 years of age. At 30 years she developed cardiac failure during her sixth pregnancy, but the pregnancy proceeded normally without evidence of haemolytic disease of the newborn. When she was 31 a mitral valvotomy was followed by a transient postcardiotomy syndrome with pericarditis, pleurisy, and fever. Seven years later she received two units of blood for an iron deficiency anaemia of 7 2 g/dl and heart failure due to progressive valve disease. The direct AHG test and antibody screening gave negative results, and with ferrous sulphate the haemoglobin rose to 13 7 g/dl. At the age of 42 she was not anaemic when a follicular ovarian cyst was removed. A year later, when heart failure followed the onset of atrial fibrillation, mitral valve replacement and tricuspid annuloplasty were planned. Hepatomegaly without splenomegaly was noted, and preoperative investigations gave the following results: haemoglobin 14 8 g/dl, reticulocytes 1 80 white blood count (WBC) 6 6 109/l (6600/mm;), platelets 239 109/l (239 000/mm'), normal smear appearances, serum iron 10 4 flmol/l (58,ug/100 ml), unsatured iron binding capacity 64 3 moll1 (359 slg/100 ml). Her blood group was A positive, and the direct AHG test and antibody screening test were negative. Biochemical screening showed nothing abnormal except a mildly increased serum aspartate aminotransferase (SGOT) and lactate dehydrogenase (LDH); she was euthyroid. Antibody screening in our laboratory using Tencell and Identigen red cell panels indicated anti-Jk(a) and anti-Lu(a) in the serum and anti-Jk(a) in the red cell eluates. The Canadian Red Cross and Ortho Diagnostics Reference Laboratories confirmed this and further identified cold antibodies of anti-I and anti-P specificity, both acting below 15'C. The patient's red cells before operation were grouped Al, R1R1, JK(a -b+), Lu(a -b+), and P-negative. These findings were confirmed at follow-up 60 days-later. The anti-C antibody was never confirmed and the initial report was thought to be a misinterpretation.
On day 10 mm/h, serum iron 15-4 Itmol/l (86 ILg/100 ml), unsaturatedironbinding capacity 46-4 ,umol/l (259 lig/100 ml), antinuclear factor negative rheumatoid serum factor negative, bilirubin t&mol/l (0-5 mg/100 ml, haptoglobins 1.1 g/l, direct AHG test negative, serum cytomegalovirus antibody titre 1/32.
Discussion
In this patient haemolytic anaemia developed without intravascular red cell fragmentation or turbulance at the mitral or tricuspid valves. A specific serum antibody and its elution from red cells indicated an immune haemolytic mechanism. The earliest antibody specificity was not clear, but anti-C antibody was reported. Since the patient's cells were CDe/CDe an autohaemolytic process was deduced and steroids were started. It is clear from fig 1, however, that the haemoglobin, the bilirubin, and the spherocytosis had improved before steroids were started, and that the haemolysis was therefore self-limiting.
The episode more probably represented a delayed haemolytic transfusion reaction, and this was confirmed by the pretransfusion grouping of the patient's red cells. These were Jk(a)-negative, Lu(a)-negative, and P-negative, and, therefore, not susceptible to damage by any of the specific antibodies shown. The cold antibodies only acted at less than 15'C and can therefore be disregarded. The anti-Jk(a) eluted from the red cells postoperatively must then have been attached to the cells transfused during the operation. The direct AHG test gave a strongly positive result in the spherocyte fraction of the patient's blood, and the reticulocyte fraction gave a weaker result. These features clearly indicate that the anti-Jk(a) was an isoimmune antibody.
Previous reports are confusing about this syndrome's pathogenesis. Autoimmune haemolysis due to anti-Jk(a) antibody is rare, since only two possible cases have been reported.3 The isoimmune character of the anti-Jk(a) in our case, however, seems to be established beyond doubt.
Pirofsky2 postulated an autoimmune mechanism in his cases. He considered it to be a graft versus host reaction, mediated by transfused lymphocytes as part of the postcardiotomy syndrome. More current observations on the postcardiotomy syndrome have implicated other mechanisms. Firstly, heart reactive antibodies are almost always found in the presence of the clinical syndrome.4 These same antibodies are also found in rheumatoid arthritis,5 and in systemic lupus erythematosis," conditions commonly associated with autoimmune haemolysis. Reticulocytosis may cause a false positive direct AHG test result.'8 This occurs when the AHG reagent contains antitransferrin which binds to the transferrin found normally on the surface of reticulocytes. Since our positive direct AHG test result was obtained with several reagents, used in different laboratories, this did not appear to be a valid explanation in our case. Furthermore, reticulocyte fractions gave weaker results with AHG than did the spherocyte-rich fractions.
Both Pirofsky2 and Brodeur"9 have suggested that red cell antigenicity might be altered by mechanical damage, resulting in an autoimmune reaction to modified cells. In our case, mechanical fragmentation was not seen so that this explanation is again improbable.
Drug-induced haemolysis would not seem likely in our case because small doses of drugs were used, and antibody testing was not dependent on the presence of drugs in the test system. One irrefutable proof of an autoimmune pathogenesis would be if the haemolysis continued longer than the lifespan of all the transfused blood cells. On this criterion, many previously recorded cases cannot be explained on an autoimmune basis, and delayed haemolytic transfusion reaction is a more likely explanation. In our case haematological recovery was conspicuous 28 days after transfusion, and complete within 43 days, except for the persistence of low titre antibody. Only two previous short reports have suggested isoimmunity as a cause for this syndrome,20 21 and mechanical red cell fragmentation was present in one of these. Our case clearly shows that isoantibody formation alone can produce marked haemolysis after cardiac surgery and emphasises the careful transfusion management which is required in these cases.
